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Abstract 
The purpose of this research is to analyze the symmetry of mental foramen due to its size and location. 
The aim is to obtain data on the size and position of the foramen on skeletal Croatian population, and 
to determine whether there are differences between the left and right side of the jaw or between men 
and women. The study was conducted on digital photographs of skeletal remains of 54 adult 
mandibles (27 women and 27 men) recorded in standard lateral projection. Position of mental foramen 
is defined by the following average values: distance from mental foramen to the alveolar ridge of the 
mandible was 12.33 mm, to the lower edge of mandible 11.03 mm, to mental protuber 11.8mm, to the 
angle of the mandible 57.26mm. Average values for mesiodistal diameters were 2.29 mm, 
craniocaudal diameter 1.78 mm and scope of mental foramen 5.94 mm. The study did not show any 
statistically significant difference between the left and right side of the position and dimensions of 
mental foramen. There is a statistically significant difference between males and females. 
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Introduction 
Mental foramen marks the end of the mandibular canal in the mandible where the lower alveolar nerve 
is located. In this part of the mandibular canal the canal branches and creates a mental and incisive 
canal. Mental nerve passes through mental foramen and innervates the soft tissue of the chin, lower 
lip and gingiva on the same side of the jaw. There is a MF on each side of the jaw through which 
travel the mental arteries and veins and mental nerve. Number of nerves can vary between 
individuals, between one and three (1). There have been described the existence of more MF and in 
rare cases MF can be absent (2). MF can be oval or round in shape and is usually bilateral but may 
be unilateral. Finding the correct position of MF is usually a very difficult. Generally it is described as 
in the projection of the second premolar or between the first and second premolars halfway between 
the border of the mandible and the alveolar ridge and has posterosuperior orientation. However the 
position of the hole varies so it can be placed between the apex of the lower premolar or below the 
apex of the second lower premolar (1). Failure to locate the MF can lead to failure when administering 
local anaesthesia, but also to difficulties when performing other operational procedures (3). In terms 
of the size Phillips et al. have shown that the average size of the foramen is 4.6 mm horizontally and 
3.4 mm vertically. As far as the horizontal relationship between MF and lower teeth many studies 
have shown that the most common position is below the second premolar (1). Phillips et al showed 
that MF is usually mesial and below the x-ray apex of the second premolar (1). Localization and 
dimensions of the chin opening of the lower jaw are essential in cases of local and conduction 
anaesthesia on mental nerve which may be necessary when performing various dental procedures. 
Extraoral orthopantogram has gained popularity in the last four decades. Advantages of this technique 
versus intraoral radiography is that orthopantogram has a larger area of coverage and continuity. The 
ability to view the entire corpus should allow for more accurate location of the MF in both horizontal 
and vertical dimension. Orthopantomogram is therefore often used when planning the therapy of 
dental implants (4). 
Based on the X-ray appearance MF is classified by Yosue and Brooks (5) into four types: 
 Type I: MF goes continuously with the mandibular canal 
 Type II: MF is clearly separated from the mandibular canal 
 Type III: diffuse with a pronounced border opening 
 Type IV: "unidentified group" 
  
Materials and methods 
The study was conducted on digital photographs of skeletal remains of mandible recorded in a 
standard lateral projection. We analysed images of 54 adults (27 women and 27 men) which are in 
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the archives of the Institute of Dental Anthropology, Faculty of Dentistry, University of Zagreb. 
Mandibles are of archaeological origin from areas Privlake, Osijek, Sibenik and Glavice. Children 
were excluded from the study. All measurements were made with a computer program to extract data 
from the graphic objects VistaMetrix, SkillCrest ,USA. Before each measurement was performed the 
program was calibrated according to the forensic scale which was in every digital photo.  
The following measurements were conducted: 
1. Maximum mesiodistal diameter of the MF (MD) 
2. Maximum craniocaudal diameter of the MF ( KK ) 
3. Distance from the MF to the upper edge of the alveolar ridge ( AG )  
4. Distance from the MF to the lower border of the mandible ( DR ) 
5. Distance from the MF to the protuberancia of mandible ( PM ) 
6. Distance from the MF to the angulus mandible ( AM ) 
7. Circumference of MF 
Measurements were made on the left and right side of the lower jaw. Statistical analysis was 
performed with the computer program Statistica for Windows 5.0, StatSoft Inc. Tulsa, USA. 
Incorporating descriptive statistics. The difference between the observed variables was tested by 
Student's t-test for independent samples. The level of significance was set at p value <0.05. 
  
Results 
Results of mean values and standard deviations of the position and shape of the MF in males are 
shown in Table 1 and women in Table 2 
Statistical analysis found no statistically significant differences between the observed parameters with 
respect to the side of the jaw (Figure 1, Figure 2) nor in men or women. From this we can conclude 
that MF is symmetrical in both males and females on the left or right side of the jaw with respect to 
the size and position. 
Student's t-test showed that there were statistically significant differences between the individual 
parameters between men and women (Figure 3, Figure 4). In men with statistically significantly higher:  
 MF distance to the alveolar ridge right side (p <0.05)  
 MF distance to the bottom edge of the right and left sides (p <0.05)  
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 MF distance to the angle of the mandible right side (p <0.05)  
In women mesiodistal diameter of MF on left side of the jaw was statistically significantly bigger (p 
<0.05).  
Given that these are measurements on digital photographs, rather than the skeletal remains obtained 
results were further checked in a way that the results of measurements made on digital images were 
compared with the results of measurements on the skeletal remains. Statistical analysis revealed no 
statistically significant differences. 
 
Discussion 
The position and size of the chin openings are important because they affect the choice of therapy in 
oral surgery and prosthetics especially for implant placement and in planning removable dentures 
(6,7). The position of the chin and the aperture can vary (8,9) and after the loss of teeth and resorption 
of the alveolar ridge its position is lower (10). It was proved by Ulm et al. (11) in a study where after 
tooth extraction and bone resorption mental opening was closer to the alveolar ridge. To avoid nerve 
damage and associated vascular structures the distance between the anterior border of the chin and 
the aperture of the implant must be allowed a certain safety margin. Also finding the foramen is difficult 
but despite that anaesthesia is mostly successful which can be attributed to permeation of nerve fibres 
located in the soft tissue of the chin area (12). Damage to the mental nerve can cause paraesthesia, 
decreased sensation, increased sensitivity or complete loss of sensation in the teeth, lower lip and 
the surrounding tissue (13) which may complicate function of the lower jaw such as chewing, speech 
and create problems in maintaining hygiene (14). 
Compared to the study of Apinhasmit et al. (15) where the average value of the distance from the 
mouth to the chin mental protuber was 28.83 mm, the distance from the chin to the opening to the 
angle of the mandible was 68.85 mm and the distance from the chin to the bottom edge of the opening 
of the lower jaw was 14.88 mm. Kane et al. (16) measured the average value for the distance from 
the chin to the bottom edge of the opening of the lower jaw 14.2 mm and the distance from the chin 
to the opening of the alveolar ridge of the lower jaw 19.3 mm. According to Phillips and colleagues 
(1) the average value of the mesiodistal diameter is 4.6 mm and craniocaudal diameter 3.4 mm. 
According Vodanović (17) distance from the chin to the bottom edge of the opening of the lower jaw 
was 13.0 mm, the distance from the chin to the opening of the alveolar ridge was 16.4 mm, mesiodistal 
diameter 4.9 mm and 3.4 mm was the cranicaudal diameter . Bohte (18) measured the left mesiodistal 
diameter, cranicaudal diameter and distance from the chin to the opening angle of the mandible with 
the 3.89 mm, 2.41 mm and 63.62 mm and the right mesiodistal diameter, craniocaudal diameter and 
distance from the chin to the opening angle of the mandible with 3.83 mm, 2.38 mm and 63.48 mm. 
According Igbigbi (19) distance from the chin to the bottom edge of the opening of the lower jaw was 
13.36 mm, the distance from the chin to the opening of the alveolar ridge 13.37 mm, the distance 
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from the mouth to the chin protuber of mandible 26.4 mm, the distance from the chin opening to the 
angle of the mandible 73.58 mm. All the above studies have measured higher values for all 
parameters than in this study. The difference between the data obtained in this study and the data of 
other authors can be explained by the fact that this study was done on digital photographs, not the 
skeletal remains. Although additional measurements carried out on the same samples determined no 
difference in the results obtained by measuring the photos or skeletal remains. Larger sample is 
needed for the resulting data and conclusions to be reliable. The study showed no statistically 
significant difference between the left and right side. According Vodanović (17) no statistically 
significant differences in the measurements of the lower jaw between the left and right side were 
observed. In the study t - test showed that there were significant differences between men and 
women. Males have larger parameters for the right distance from the chin to the opening of the 
alveolar ridge of the mandible, distance from the chin to the lower edge of the opening of the mandible 
from the chin and distance from mental opening to the angulus of mandible and left distance from the 
chin to the bottom edge of the opening of the lower jaw. Women have higher values for the parameter 
of the left mesiodistal diameter. According Vodanović (17) all measured values of males are larger 
than those measured in females. According Bohte (18) values for the distance to the right side of the 
alveolar ridge and the distance from the angle of the mandible on right and left sides are higher in 
men and the values of the left and right mesiodistal diameter and left craniocaudal diameter were 
higher in females. 
  
Conclusion 
The study did not show any statistically significant difference between the left and right side of the jaw 
with respect to the size and position of the mental foramen in men as well as women. However it was 
found statistically significant differences between men and women in some observed parameters. In 
men demonstrated greater distances MF to the right side of the alveolar ridge, the distance to the 
bottom edge of the right and left sides and the distance to the angle of the mandible on the right side. 
Women demonstrated greater mesiodistal diameter of MF on the left side. 
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right maximum mesiodistal diameter of the MF  27 2,24 0,72 
left maximum mesiodistal diameter of the MF 27 2.06 0,55 
right maximum craniocaudal diameter of the MF 27 1,72 0,56 
left maximum craniocaudal diameter of the MF 25 1,76 0,62 
right distance from alveolar ridge 27 13,26 2,54 
left distance from alveolar ridge 25 12,48 2,89 
right distance from the MF to the lower border of 
the mandible 
27 11,61 1,65 
left distance from the MF to the lower border of the 
mandible 
25 11,93 1,99 
right distance from the MF to the protuberancia of 
mandible 
27 11,98 2,66 
left distance from the MF to the protuberancia of 
mandible 
25 10,74 3,03 
right distance from the MF to the angulus 
mandible 
24 59,35 7,6 
left distance from the MF to the angulus mandible 24 58,46 6,19 
right circumference of MF 27 5,78 1,53 
left circumference of MF 25 5,63 1,41 
 












right maximum mesiodistal diameter of the MF  27 2,4 0,91 
left maximum mesiodistal diameter of the MF 26 2,46 0,74 
right maximum craniocaudal diameter of the MF 27 1,86 0,74 
left maximum craniocaudal diameter of the MF 26 1,79 0,69 
right distance from alveolar ridge 27 11,47 2,36 
left distance from alveolar ridge 26 11,9 2,34 
right distance from the MF to the lower border of 
the mandible 
27 10,71 1,54 
left distance from the MF to the lower border of the 
mandible 
26 10,97 0,87 
right distance from the MF to the protuberancia of 
mandible 
27 12,38 3,17 
left distance from the MF to the protuberancia of 
mandible 
26 12,1 2,62 
right distance from the MF to the angulus 
mandible 
25 55,28 3,9 
left distance from the MF to the angulus mandible 22 55,93 3,27 
right circumference of MF 27 6,1 2,14 
left circumference of MF 26 6,25 1,72 
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Figure 1. Comparison of parameters of left and right side in men 
 
MD - Maximum mesiodistal diameter of the MF 
CC - Maximum craniocaudal diameter of the MF 
AG - Distance from the MF to the upper edge of the alveolar ridge 
LB - Distance from the MF to the lower border of the mandible 
PM - Distance from the MF to the protuberancia of mandible 
AM - Distance from the MF to the angulus mandible 
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Figure 2. Comparison of parameters of left and right side in women 
 
MD - Maximum mesiodistal diameter of the MF 
CC - Maximum craniocaudal diameter of the MF 
AG - Distance from the MF to the upper edge of the alveolar ridge 
LB - Distance from the MF to the lower border of the mandible 
PM - Distance from the MF to the protuberancia of mandible 
AM - Distance from the MF to the angulus mandible 
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Figure 3. Comparison of parameters of right side between man and women 
 
RMD – right maximum mesiodistal diameter of the MF  
RCC – right maximum craniocaudal diameter of the MF 
RAR – right distance from alveolar ridge 
RLB – right distance from the MF to the lower border of the mandible 
RPM – right distance from the MF to the protuberancia of mandible 
RAM – right distance from the MF to the angulus mandible 
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Figure 4. Comparison of parameters of left side between man and women 
 
LMD – right maximum mesiodistal diameter of the MF  
LCC – right maximum craniocaudal diameter of the MF 
LAR – right distance from alveolar ridge 
LLB – right distance from the MF to the lower border of the mandible 
LPM – right distance from the MF to the protuberancia of mandible 
LAM – right distance from the MF to the angulus mandible 
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